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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the efficiency of 
electrochemical reaction in unit cell so as to improve the 
operation efficiency over the overall a fuel cell, while improving 
the gas diffusion in a cell surface of the unit cell. 
SOLUTION: A unit cell 11 has a separator 12 having an 
octagonal outline. The separator 12 has 8 through-holes 
corresponding to each side of the outline, and each adjacent 
through-holes are formed as manifolds 24, 25 for supply oxygen 
fuel gas (air) to a cell electrode 14. The air supplying manifolds 
24, 25 formed corresponding to each side of the outline of the 
octagonal shape are arranged at 135 degrees of an included 
angle. The air which flows from the air supplying manifolds 24, 
25 attempts to flow to a central part of the cell electrode 14 
along the cell surface, but the flowing direction from each 
manifold crosses each other in the cell surface of the cell 
electrode 14, and the flows collide with each other in the cell 
surface, and the flowing direction is changed so as to flow to 
each part of the cell surface. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The flow direction of said fuel gas which is the fuel cell which carries out two or more 
laminatings of the single eel, and is equipped with it, is equipped with the gas supply manifold for supplying 
fuel gas to said single eel at least two or more along the direction of a laminating of said single eel, and 
flows out of said each gas supply manifold to the eel side of said single eel is a fuel cell characterized by 
trying to cross in said eel side. 

[Claim 2] It is the fuel cell characterized by being the fuel cell which has a gas supply manifold for carrying 
out two or more laminatings of the single eel, having it, and supplying fuel gas to this single eel along the 
direction of a laminating of said single eel, and increasing opening area gradually, applying the opening 
configuration of said gas supply manifold to an open end from the center of opening. 
[Claim 3] The fuel cell which is a fuel cell according to claim 2, and is equipped with said gas supply 
manifold at least two or more along the direction of a laminating of said single cel. 

[Claim 4] claim 1 thru/or a claim — the fuel cell with which it is the fuel cell of a publication 3 either, and 
said gas supply manifold is formed in the separator which divides said single eels by which the laminating 
was carried out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention carries out two or more laminatings of the single eel, is equipped 
with it, and relates to the fuel cell which has a gas supply manifold for supplying fuel gas to this single eel 
along the direction of a laminating of a cel. 
[0002] 

[Description of the Prior Art] In this kind of fuel cell, when aiming at substitution with the existing high 
power rechargeable battery and other driving source devices, to make operation effectiveness of the whole 
fuel cell high is desired. In order to make operation effectiveness of a fuel cell high, electrochemical 
reaction in the single eel which carried out the laminating needs to be performed efficiently and uniformly, 
and various proposals are made. 

[0003] For example, in JP,7-21 1332,A, the gas supply manifold (the supply manifold for hydrogen content 
gas, supply manifold for oxygen content gas) for supplying fuel gas is arranged side by side in a single eel, 
and fuel gas is supplied to the eel side of a single eel from each manifold. By doing in this way, stabilization 
of the flow rate for every supply manifold which met in the direction of a laminating of a single eel, and 
diversion-of-river-ization of the gas stream in a eel side were attained, the diffusibility of the gas in a eel 
side was raised rather than the case where gas supply is performed from a single manifold, and the 
effectiveness of the electrochemical reaction in a single eel was raised. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional fuel cell, the following 
troubles came [ however, ] to be pointed out the configuration of the manifold which it has, and on account 
of the arrangement. 

[0005] As shown in drawin g 1 , the conventional fuel cell is countered and equipped with the supply 
manifold 1 02 and the manifold 1 04 for exhaust air for oxygen content gas which were divided into two, and 
is countered and equipped with the supply manifold 106 and the manifold 108 for exhaust air for hydrogen 
content gas which were divided into two. And the oxygen content gas from the supply manifold 102 flows 
along the eel side 1 10 towards the manifold 104 for exhaust air. Since the both- sides side of a manifold 
serves as resistance of the flow of gas in case gas passes this supply manifold 102, flow a of the gas near 
[ concerned ] the side face becomes that late the rate of flow flows, and flow b of the gas of the center of a 
manifold becomes the early flow of the rate of flow. For this reason, oxygen content gas flows out of each 
supply manifold 1 02 into a eel side by the velocity distribution as shown by the dotted line all over drawing. 
And the gas stream of the oxygen content gas in that case will be in the condition of having been separated 
into parallel by the rib 1 12 which exists between manifolds. Therefore, from the ends side of each supply 
manifold 102, gas flows out only by the late rate of flow, but the amount of supply of gas falls and only a 
part with the slow rate of flow is inferior in the diffusibility of gas. For this reason, in the eel side 1 10, a 
difference is made to diffusion of gas, ^pd the poor diffusion field shown with a slash all over drawing is 
generated. And in this poor diffusion field, the electrochemical reaction in which the oxygen in oxygen 
content gas participates becomes slow, and the effectiveness of electrochemical reaction falls as a single eel, 
as a result decline in the operation effectiveness as the whole fuel cell is caused. 

[0006] Moreover, there is also a problem resulting from the electrochemical reaction of the following which 
occurs in a single cel. A single eel receives supply of oxygen content gas in an anode plate side (anode), and 
advances electrochemical reaction shown below in the polar zone in response to supply of ****** gas to a 
cathode side (cathode). 
[0007] 
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H2 -> 2H++2e- -(1) 

(1/2) 02+2H++2e- -> H20 - (2) 

H2+(l/2) 02 -> H20 - (3) 

[0008] As shown also in these reaction formulae, with an anode, water is generated with progress of 
electrochemical reaction. Moreover, the proton produced with the cathode moves to an anode in the 
condition of having hydrated with the water molecule of a predetermined number. Therefore, in the anode, 
water tends to be in the superfluous condition. Thus, if the water which became superfluous carries out 
condensation etc. and remains as the shape of film, and waterdrop in an anode, new oxygen content gas will 
not spread round the field, and electrochemical reaction will not advance. Although it is simple to blow 
away this superfluous water by the oxygen content gas supplied to an anode in order to make it the situation 
where superfluous water remains in an anode not occur, in the poor diffusion field to which the amount of 
supply of oxygen content gas falls as mentioned already, this superfluous water blows and ****** serves as 
imperfection. Also from this, the degradation of the electrochemical reaction in a single eel, as a result 
decline in the operation effectiveness as the whole fuel cell were caused. 

[0009] This invention is made in order to solve the above-mentioned trouble, it raises the diffusibility of the 
gas in the eel side of the single eel which constitutes a fuel cell, and aims at aiming at improvement in the 
effectiveness of the electrochemical reaction in a single eel, as a result the operation effectiveness as the 
whole fuel cell. 
[0010] 

[The means for solving a technical problem, and its operation and effectiveness] In order to solve a part of 
this technical problem [ at least ], the 1st fuel cell of this invention The gas supply manifold for being the 
fuel cell which carries out two or more laminatings of the single eel, and is equipped with it, and supplying 
fuel gas to said single eel It has at least two or more along the direction of a laminating of said single eel, 
and the flow direction of said fuel gas which flows out of said each gas supply manifold to the eel side of 
said single eel is characterized by trying to cross in said eel side. 

[001 1] In the 1st fuel cell of this invention which has the above-mentioned configuration, the fuel gas from 
each gas supply manifold flows out along a eel side in the flow direction according to the corresponding 
manifold. However, since the flow direction of fuel gas crosses in a eel side, it flows out along a eel side, the 
fuel gas from each gas supply manifold colliding mutually in a eel side, and changing the flow direction. For 
this reason, fuel gas can spread at least round each part of a eel side, and can improve the diffusibility of the 
gas in a eel side. Therefore, according to this 1 st fuel cell of this invention, improvement in effectiveness of 
the electrochemical reaction in a single eel can be aimed at, and the operation effectiveness as the whole fuel 
cell can be improved. 

[0012] Moreover, it is the fuel cell which has a gas supply manifold for the 2nd fuel cell of this invention 
carrying out two or more laminatings of the single eel, being equipped with it, and supplying fuel gas to this 
single eel along the direction of a laminating of said single eel, and is characterized by increasing opening 
area gradually, applying the opening configuration of said gas supply manifold to an open end from the 
center of opening. 

[0013] With the 2nd fuel cell of this invention which has the above-mentioned configuration, the velocity 
distribution at the time of fuel gas flowing out of a gas supply manifold is prescribed by the opening 
configuration of a gas supply manifold. And since it was made for opening area to increase gradually 
applying this opening configuration to an open end from the center of opening, the velocity distribution of 
the fiael gas which flows out of a gas supply manifold can be equalized more for the ends of a gas supply 
manifold. For this reason, fuel gas flows out of a gas supply manifold along a eel side by the uniform 
velocity distribution, and spreads at least round each part of a eel side comparatively uniformly. Therefore, 
also with this 2nd fuel cell of this invention, the diffusibility of the gas in a eel side can be improved, it can 
let this pass, and improvement in effectiveness of the electrochemical reaction in a single eel and 
improvement in operation effectivenesses the whole fuel cell can be aimed at. 

[0014] The 1st and 2nd fuel cell of this invention which has the above-mentioned configuration can also 
take the following modes. The 1st mode is equipped with said gas supply manifold at least two or more 
along the direction of a laminating of said single eel in the 2nd fuel cell of this invention. 
[0015] In this 1st mode, stabilization of the flow rate for every manifold and diversion-of-river-ization of the 
gas stream in a eel side are attained by making a gas supply manifold into plurality, and equalization of the 
velocity distribution in each of this diversion-of-river-ized gas stream is attained. For this reason, in the ends 
range of each gas stream diversion-of-river-ized in this way, that rate of flow approximates with the center 
of a gas stream, and also approximates gaseous diffusion nature with the center of a gas stream. Therefore, 
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even if it is this range, gas can be spread almost like the center of a gas stream. Consequently, according to 
this 1st mode, the effectiveness of the electrochemical reaction in a single eel can be raised more, and it is 
more desirable than the case where a gas supply manifold is single. 

[0016] In the 1st and 2nd above-mentioned fuel cell or 1st above-mentioned mode of this invention, said gas 
supply manifold is formed for the 2nd mode in the separator which divides said single eels by which the 
laminating was carried out. According to this 2nd mode, the miniaturization of a fuel cell can be attained. 
[0017] 

[Embodiment of the Invention] Next, the gestalt of operation of the fuel cell concerning this invention is 
explained based on an example. The top view of the single eel 1 1 where drawing 2 constitutes the fuel cell 
1 0 of the 1 st example, and drawing 3 are the sectional views which fractured that important section along 
with three to 3 line of drawing 2 in order to explain signs that the laminating of this single eel 1 1 was carried 
out. Drawing 4 is the important section perspective view of the separator 12 in the single eel 1 1 . 
[0018] As shown in drawing 2 , the single eel 1 1 has the separator 12 which has the appearance of a regular 
octagon. A separator 1 2 has eight breakthroughs corresponding to each side of an appearance, and uses them 
for the application which mentions these breakthroughs later. Moreover, the single eel 1 1 has the eel 
electrode 14 to the central field of the separator 12 surrounded by the breakthrough. And as shown in 
drawing 3 , this single eel 1 1 makes the seal member 13 placed between the fields except the installation 
field of the eel electrode 14, and the laminating is airtightly carried out. 

[0019] The eel electrode 14 has the sandwich structure which pinched the electrolyte membrane 15 with two 
gas diffusion electrodes 16 and 17. Electrolyte membranes 15 are 100 micrometers in polymeric materials, 
for example, thickness formed of fluororesin, and 200-micrometer ion exchange membrane, and show good 
electrical conductivity according to a damp or wet condition. Both the gas diffusion electrodes 16 and 17 are 
formed of the carbon cross woven with the yarn which consists of a carbon fiber. The carbon powder which 
supported the alloy which consists of the platinum as a catalyst or platinum, and other metals is scoured in 
the front face and clearance by the side of the electrolyte membrane 15 of this carbon cross. In addition, the 
hot pressing which applies a pressure at predetermined temperature and joins gas diffusion electrodes 16 and 
17 to an electrolyte membrane 15 was used for manufacture of the eel electrode 14. 

[0020] The separator 12 is formed using the substantia-compacta carbon which compressed and carried out 
eburnation of the carbon and it presupposed gas un-penetrating. And a separator 12 functions also as a 
collector which contacts the gas diffusion electrodes 16 and 17 of the eel electrode 14, and aims at current 
collection from the eel electrode 14. 

[0021] A separator 12 uses as the cooling water hole 22 the breakthrough located up and down in drawing 
2 . Therefore, in the fuel cell constituted by carrying out the laminating of the single eel 11, cooling water 
passage is formed along the direction of a laminating of the single eel 1 1 with this cooling water hole 22. 
And the single eel 1 1 , as a result the whole fuel cell can be cooled by circulating through cooling water to 
the passage concerned. 

[0022] Moreover, a separator 12 uses an adjacent breakthrough as the supply manifolds (air supply 
manifold) 24 and 25 of the fuel gas (for example, air) which contains oxygen in the eel electrode 14. Since 
the breakthrough corresponds appearance each side of a regular octagon, these air supply manifolds 24 and 
25 make the included angle of 135 degrees, are located, and they begin to pass fuel gas (it is hereafter called 
air) along that eel side towards the center of the eel electrode 14, respectively. And let the breakthroughs of 
these air supply manifolds 24 and 25 and the location which counters be the air blowdown manifolds 26 and 
27 for discharging air from the eel side of the eel electrode 14. At the table rear face of the installation field 
of the eel electrode 14, as shown in drawing 4 , a separator 12 has the cylinder-like projection [ current 
collection ] 1 8 in many trains, and it has the introductory paths 24a and 25a ( drawing 2 shows only 
introductory path 25a) of air, applying it to the formation field of this current collection projection 1 8 from 
the air supply manifolds 24 and 25. The same is said of the air blowdown manifolds 26 and 27 side. 
Therefore, the air which flowed out of the air supply manifolds 24 and 25 flows into the formation field of 
the current collection projection 18 through the introductory paths 24a and 25a, and it flows along a eel side, 
and results in the air blowdown manifolds 26 and 27, passing through the gap of the current collection 
projection 18 to drawing 4 , as an alternate long and short dash line shows, and a part for the surplus is 
discharged outside. In this case, the air which flowed out of the air supply manifolds 24 and 25 flows along 
the eel side by the side of the underside of a separator 1 2, and is supplied to the gas diffusion electrode 1 6 
(anode) of the eel electrode 14 in the single eel 1 1 located in this separator 12 bottom. 
[0023] Furthermore, a separator 12 uses one side of the remaining breakthroughs as the supply manifold 
(hydrogen supply manifold) 28 of the fuel gas (this fuel gas is only hereafter called hydrogen gas for 
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convenience) which contains hydrogen in the eel electrode 14, as shown in drawing 2 . This hydrogen 
supply manifold 28 begins to pour hydrogen gas along that eel side towards the center of the eel electrode 
14. And let this hydrogen supply manifold 28 and the breakthrough which counters be the hydrogen 
blowdown manifolds 29 for discharging hydrogen gas from the eel side of the eel electrode 14. About this 
hydrogen supply manifold 28 as well as the air supply manifolds 24 and 25, it applies to the formation field 
of the current collection projection 18, and has the introductory path of hydrogen gas. The same is said of 
the hydrogen blowdown manifold 29 side. Therefore, the hydrogen gas which flowed out of the hydrogen 
supply manifold 28 flowing into the formation field of the current collection projection 18 through an 
introductory path, and passing through the gap of the current collection projection 18, it flows along a eel 
side and a part for the surplus is discharged outside from the hydrogen blowdown manifold 29. In this case, 
the hydrogen gas which flowed out of the hydrogen supply manifold 28 flows along the eel side by the side 
of the top face of a separator 12, and is Supplied to the gas diffusion electrode 17 (cathode) of the eel 
electrode 14 in the single eel 1 1 to which this separator 12 belongs. 

[0024] Thus, if air and hydrogen gas are supplied to the gas diffusion electrodes 16 and 17 of the constituted 
single eel 1 1 from the corresponding manifold, respectively, the electrochemical reaction mentioned already 
with gas diffusion electrodes 16 and 17 advances to them, and electromotive force can be acquired through 
the separator 12 of each ** eel 1 1 to them. Here, the situation of the flow of the gas in a eel side is 
explained. 

[0025] If air is slushed into the air supply manifolds 24 and 25, air will flow out of each air supply manifold 
along a eel side towards the center of the eel electrode 14. However, since the air supply manifolds 24 and 
25 make the above-mentioned included angle and it is located, the flow direction of the air from the air 
supply manifold 24 and the flow direction of the air from the air supply manifold 25 cross in the eel side of 
the eel electrode 14. For this reason, as a continuous-line arrow head shows to drawing 2 , it flows into the 
air blowdown manifolds 26 and 27 side along a eel side, it colliding mutually in this eel side, and changing 
that flow direction, in case the air which flowed out of the air supply manifold 24, and the air which flowed 
out of the air supply manifold 25 flow along a eel side. Therefore, since the air supplied from the air supply 
manifolds 24 and 25 will spread at least round each part of a eel side, the diffusibility of the gas (air) in a eel 
side improves. Moreover, even if superfluous water may remain in the gas diffusion electrode 1 6 which is 
an anode, this superfluous water can be more effectively blown away with the air which spreads at least 
round each part of a eel side as described above. In addition, from the passage field of the air along a eel 
side being made into the above-mentioned formation field of the current collection projection 18, as 
described above, air flows, changing thg- flow direction easily. 

[0026] Since the hydrogen gas supplied from the hydrogen supply manifold 28 has the independent 
hydrogen supply manifold 28, as a dotted-line arrow head shows to drawing 2 , it flows out of the hydrogen 
supply manifold 28 into the hydrogen blowdown manifold 29 side along a eel side towards the center of the 
eel electrode 14. Since the situation where superfluous water remains in the gas diffusion electrode 17 which 
is a cathode cannot occur easily, this is for not requiring superfluous ************ by gas like an anode 
side. But even if it is this cathode side, gas is made to collide, as described above, and of course, you may 
make it aim at improvement in diffusibility. In this case, what is necessary is to use the cooling water hole 
22 with which it is made to have the appearance of regular dodecagon, or the above counters a separator 1 2 
as a hydrogen supply manifold and a hydrogen blowdown manifold, and just to prepare a cooling water hole 
between manifolds. 

[0027] Next, the performance evaluation of this example is explained. In the performance evaluation, the 
relation between the electrical potential difference/current density in the fuel cell 10 which carried out the 
laminating of the above-mentioned single eel 1 1 was investigated. The fuel cell (comparison fuel cell) to 
contrast is the conventional fuel cell which carried out the laminating of the single eel shown in drawing 1 , 
and made the same the air per the electrode surface product in a single eel, and unit time amount, and the 
amount of supply of hydrogen gas with both fuel cells. The result is shown in drawing 5 . 
[0028] The fUel cell 10 of this example (the 1st example) was able to cover all the current density of 
measuring range to the comparison fuel cell, and was able to present the high electrical potential difference, 
and the outstanding property was able to be demonstrated so that clearly from drawing 5 . Especially, in the 
fuel cell 10, since the sag in a high currgnt density field (more than 0.5 [A/cm2]) was low, improvement in 
gaseous diffusion nature was accepted. 

[0029] As explained above, according to the fuel cell 10 of this 1st example, the diffusibility of gas (air) can 
be raised through the collision of the air supplied from the air supply manifolds 24 and 25. Consequently, 
according to the fuel cell 10, improvement in the operation effectiveness as the whole fuel cell can be aimed 
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at in the improvement list in effectiveness of the electrochemical reaction in the single eel 11. 
[0030] Moreover, what is necessary is just in raising the diffusibility of gas (air), to arrange the air supply 
manifolds 24 and 25 by making a separator 12 into a regular octagon, so that an included angle may be 
made. Therefore, miniaturization of a fuel cell 10 and simplification of a configuration can be attained. 
Furthermore, since the passage field of the air along a eel side was formed by the current collection 
projection 18 of many trains, the flow direction of the air which flowed out of the air supply manifolds 24 
and 25, respectively can be changed easily convenient, and it is desirable. 

[003 1] Next, the modification of the fuel cell 10 of the 1st above-mentioned example is explained. Although 
the passage field of the air which met the eel side by the current collection projection 18 of many trains was 
formed in the fuel cell 10, it can deform as follows. The 1st modification has separator 12A which equips 
many trains with prismatic form current collection projection 18A replaced with the current collection 
projection 18, as shown in drawing 6 . Colliding with the air which flowed out as a two-dot chain line 
showed the air which flowed out as the alternate long and short dash line showed all over drawing all over 
drawing, since current collection projeqtion 18A had shifted in the adjacent train even if it is this separator 
1 2 A, the flow of each air changes. Therefore, even if it is the modification which has this separator 1 2 A, 
improvement in the operation effectiveness as the whole fuel cell can be aimed at through the improvement 
in diffusibility of gas (air) in the improvement list in effectiveness of the electrochemical reaction in the 
single eel 11. 

[0032] As shown in drawing 7 , a flat-surface configuration sets current collection projection 18A [ in / in 
the 2nd modification / the 1st above-mentioned modification ] to current collection projection 18A of a 
parallelogram. In this modification, flow of the air which met in the direction shown with the two-dot chain 
line all over the flow of the air which met in the direction shown with the alternate long and short dash line 
all over drawing, and drawing cannot be checked, but the collision of the air which met at the flow of both 
directions can also be caused. Therefore, even if it is this 2nd modification, improvement in the operation 
effectiveness as the whole fuel cell can be aimed at through the improvement in diffusibility of gas (air) in 
the improvement list in effectiveness of the electrochemical reaction in the single eel 11. 
[0033] The 3rd modification forms the crevice of the eel electrode 14 and an abbreviation same 
configuration in the formation field of the above-mentioned current collection projection 18 or current 
collection projection 18A, and installs the current collection electrode of the porosity which has the 
conductivity which can demonstrate a current collection function in this crevice. As a current collection 
electrode in this case, the porous-structure object (three-dimension network structure object) which consists 
of right conductivity metals, for example, the so-called foaming nickel, such as nickel, can be mentioned. 
Even if it is in the modification using such a current collection electrode, the air which flows out of this 
current collection electrode into gas diffusion electrodes 16 and 17 along the crossing flow direction while 
being able to carry out the diffusion supply of the gas can be made to be able to collide in this current 
collection electrode, and the flow direction of each air can be changed. Therefore, even if it is this 
modification, improvement in the operation effectiveness as the whole fuel cell can be aimed at through the 
improvement in diffusibility of gas (air) in the improvement list in effectiveness of the electrochemical 
reaction in the single eel 11. 

[0034] Next, the 2nd example is explained. Drawing 8 is the top view of the single eel 31 which constitutes 
the fuel cell 30 of the 2nd example. In addition, even if it is in this 2nd example, as shown in drawing 3 , a 
laminating is carried out airtightly, a fuel cell 30 is constituted, and as for the single eel 3 1, that separator 32 
that it has also has the current collection projection 18 of many trains, as shown in drawin g 4 . Moreover, 
about the same member, the detailed explanation is given using the sign used in the 1st example to omit. 
[0035] As shown in drawing 8 , the single eel 31 in this fuel cell 30 has as usual the separator 32 which has 
a square appearance. A separator 32 has two air supply manifolds 34 and 35 and the air blowdown 
manifolds 36 and 37 which counter each manifold in the location of the upper and lower sides in drawing. 
Moreover, it has two hydrogen supply manifolds 38 and 39 and the hydrogen blowdown manifolds 40 and 
41 which counter each manifold in the location of the right and left in drawing. These manifolds are divided 
by the rib 42, respectively. And the single eel 31 has the eel electrode 14 which the shape of a square 
described above to the central field of the separator 32 surrounded with the above-mentioned manifold. 
Therefore, like the conventional fuel cell shown in drawing 1 , this fuel cell 30 diversion-of-river-izes air 
and each hydrogen gas to two gas streams with a rib 42, and supplies them to the eel electrode 14. In 
addition, the air which flowed out of the air supply manifold flows along the eel side by the side of the 
underside of a separator 12 like the 1st example. The same is said of hydrogen gas. 
[0036] Furthermore, this separator 32 has the cooling water hole 43 in each corner section, forms the 
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cooling water passage which met in the direction of a laminating of the single eel 3 1 , and cools the single 
eel 3 1 , as a result the whole fuel cell. In addition, even if it is in this separator 32, it considers as the 
substantia-compacta carbon which compressed and carried out eburnation of the carbon and it presupposed 
gas un-penetrating, and functions also as a collector. 

[0037] The air supply manifolds 34 and 35 have a variant opening configuration, and they are formed so that 
it may apply to the open end of ends from the center of opening along with a longitudinal direction and 
opening area may increase gradually. The same is said of the hydrogen supply manifolds 38 and 39. 
Moreover, it is the same as that of the air blowdown manifold 36 and 37 lists also about the hydrogen 
blowdown manifolds 40 and 41 . And he is trying for the cooling water hole 43 and each above-mentioned 
manifold to be in the physical relationship of axial symmetry vertically and horizontally centering on the 
center of the eel electrode 14. Therefore, since it is not necessary to take into consideration the sense of the 
four directions of the single eel 31 in the case of the laminating of the single eel 3 1 , handling becomes easy. 
[0038] Next, the situation of the flow of the gas in the eel side of the single eel 31 constituted in this way is 
explained. If air is slushed into the air supply manifolds 34 and 35, it will be the gas stream diversion-of- 
river-ized with the rib 42, and air will flow out of each air supply manifold along a eel side towards the 
center of the eel electrode 14. In this case, since opening area increases gradually opening applying [ of the 
air supply manifolds 34 and 35 ] it to an open end from the center of opening, the rate of flow at the time of 
air flowing out of each air supply manifold into a eel side is approximated by flow a of the gas near the side 
face of a manifold, and flow b of the gas of the center of a manifold, and that velocity distribution is 
equalized for the ends of each air supply manifold, as a dotted line shows all over drawing. For this reason, 
air flows out of the air supply manifolds 34 and 35 along a eel side by the uniform velocity distribution, and 
spreads at least round each part of a eel side comparatively uniformly. And in the ends range of each gas 
stream diversion-of-river-ized in this way, as described above, the rate of flow approximates with the center 
of a gas stream, and gaseous diffusion nature is also approximated with the center of a gas stream. 
Therefore, even if it is this range, gas can be spread almost like the center of a gas stream. Consequently, the 
diffusibility of the gas (air) in a eel side improves. Moreover, even if superfluous water may remain in the 
gas diffusion electrode 1 6 which is an anode, this superfluous water can be more effectively blown away 
with the air which spreads at least round each part of a eel side as described above. 

[0039] Moreover, these hydrogen supply manifolds 38 and 39 flow along a eel side by the uniform velocity 
distribution from having the same opening configuration as the air supply manifolds 34 and 35, and the 
hydrogen gas which flows out of the hydrogen supply manifolds 38 and 39 also spreads at least round each 
part of a eel side comparatively uniformly. For this reason, the diffusibility of the hydrogen gas in a eel side 
also improves. And even if the humidification water of gas may remain as superfluous water in the gas 
diffusion electrode 17 which is a cathode, this superfluous water can be more effectively blown away with 
the air which spreads at least round each part of a eel side as described above. 

[0040] Next, the relation between an electrical potential difference/current density was investigated about 
the performance evaluation of this example as well as the 1st example. The fuel cell (comparison fuel cell) 
to contrast is the conventional fuel cell which carried out the laminating of the single eel shown in drawing 
1 , and made the same the air per the electrode surface product in a single eel, and unit time amount, and the 
amount of supply of hydrogen gas with both fuel cells. The result is shown in drawing 9 . 
[0041] The fuel cell 30 of this example (the 2nd example) was able to cover all the current density of 
measuring range to the comparison fuel cell, and was able to present the high electrical potential difference, 
and the outstanding property was able to be demonstrated so that clearly from drawing 9 . Especially, in the 
fuel cell 30, since the sag in a high current density field (more than 0.5 [A/cm2]) was low, improvement in 
gaseous diffusion nature was accepted. 

[0042] As explained above, according to the fuel cell 30 of this 2nd example, the diffusibility of air and 
hydrogen gas can be raised through equalization of the velocity distribution of the hydrogen gas supplied to 
the air list supplied from the air supply manifolds 34 and 35 from the hydrogen supply manifolds 38 and 39. 
Consequently, according to the fuel cell 30, improvement in the operation effectiveness as the whole fuel 
cell can be aimed at in the improvement list in effectiveness of the electrochemical reaction in the single eel 
31. 

[0043] Moreover, what is necessary is just in raising the diffusibility of gas, to consider as the thing of a 
variant opening configuration, as each supply manifold in a separator 32 was described above. Therefore, 
miniaturization of a fuel cell 30 and simplification of a configuration can be attained. Moreover, it is 
convertible into the fuel cell of the outstanding property only by exchanging for the separator 32 of this 2nd 
example the existing separator which has a square-like supply manifold. Furthermore, the fuel cell of 
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retooling which can manufacture this separator 32, and the property which is specifically only modification 
of the metal mold for separator manufacture, and was excellent can be manufactured easily. 
[0044] In this 2nd example, although the opening area of each manifold was adjusted by the eel electrode 14 
side, it can deform so that the opening area of each manifold may be adjusted by the appearance side side of 
a separator 32. Drawing 10 is the top view of single eel 31 A of the modification of the 2nd example. 
Although single eel 31 A of this modification has the air supply manifolds 34 and 35, the air blowdown 
manifolds 36 and 37, the hydrogen supply manifolds 38 and 39, and the hydrogen blowdown manifolds 40 
and 41 by the same arrangement as the above-mentioned single eel 31 in a separator 32, like the 
conventional single eel (refer to drawing 1 ), opening area covers that aperture width and each manifold is 
made into the shape of a rectangle of homogeneity, so that it may illustrate. And a flat-surface configuration 
has the area adjustment piece 50 of an isosceles triangle in the separator appearance side side in each 
manifold, and this single eel 31 A is this area adjustment piece 50, and is making the open end increase 
gradually from the center of opening, applying the opening area of each manifold. The area adjustment piece 
50 is another member in a separator 32, and is being pasted up and fixed by the above-mentioned location. 
In addition, the area adjustment piece 50 may be prepared for every ** eel, and the area adjustment piece 50 
of height which doubled single eel 3 1 A behind the laminating at the laminating height may be installed. 
[0045] According to this modification, in addition to the improvement in operation effectiveness as the 
whole fuel cell, the following advantages are in the improvement list in effectiveness of the electrochemical 
reaction in the single eel through improvement in gaseous diffusion nature. As single eel 31 A before 
installing the area adjustment piece 50 does not replace the conventional single eel (refer to drawing 1 ) at 
all and the installation part of this area adjustment piece 50 is shown in drawing 2 , it is a simple flat surface 
without notching etc. Therefore, only by installing the area adjustment piece 50 in this flat surface, the 
opening area of each manifold of the existing separator can be adjusted, and the existing fuel cell can be 
easily converted into the fuel cell of the outstanding property. Furthermore, since what is necessary is just to 
add the attachment process of the area adjustment piece 50, the existing fuel cell production line can be used 
effectively and it is desirable. In addition, of course, the area adjustment piece 50 may be installed in the eel 
electrode 14 side of each manifold. 

[0046] Although the example of this invention was explained above, as for this invention, it is needless to 
say that it can carry out in the mode which becomes various in the range which is not limited to an above- 
mentioned example or an above-mentioned operation gestalt at all, and does not deviate from the summary 
of this invention. 

[0047] For example, in the 1 st example, although it was made for the flow direction of the air from each air 
supply manifold to cross by arranging the air supply manifolds 24 and 25 so that an included angle may be 
made, it can also be performed as follows. That is, the air supply manifolds 24 and 25 are arranged in the 
shape of a train as usual, the situation and its flat-surface configuration of juxtaposition of a current 
collection projection are devised, and the flow direction of the air from each air supply manifold can cross in 
the formation field of this current collection projection. 

[0048] Moreover, although the 2nd example explained the separator 32 which has two air supply manifolds 
34 and 35 and the hydrogen supply manifolds 38 and 39, it can also consider as the separator which has the 
single supply manifold which joined these two supply manifolds. 

[Translation done.] 
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*»SEL/. -ecDW*r^-fe^ , U-^3 2 fc. 14CC^fck 

ot>r«, m\mmmxm^tcn^m^<Dtmrm 

[0 0 3 5 ] 0 8K^-TJ:^c v C(D»4^*3 0^cfc 

•fe^b-^3 2«#T&. -fe^U-^3 2«, HCC*$^ 
4±TOfigtc v roo«lfl»v5.*^F3 4, 3 
5 KCCSfWr-BffiflWa^i*-^ K 3 

6, 3 7 HCC*$^4SfiO{4B«:, 
— o<D7K*«#&vr.5j?-;U F3 8, 3 9iS^^;l/ 

Fccj*ifij-r4*5RSfffi^^*-^ F4o, 41 

BStt"Cl»S. fir, m-fe;U3 Hi, ±fB(Dv^^^ 
;u FtiJn/ctA'lz-df 3 2<Dtt»*«i«cciE^FjgJK© 

±fBL//c-fe;i/««i 4*wrSo Sot, coytitmnm 

n*U^4 2tc<fc0z:ocD^S£K:^iS{bL 

1 2CDTMffl«<D-fe;l/ffltC»^T7jSnS 0 **^{coc* 
[0 0 3 6 ] MCC c<D-tz;<U-£3 2«, #r3-^^ 
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[0 03 7 ] £M«i!S^~*^F3 4, 3 5«, »B 

ri>& 0 *ig«IS^~*-;l/F3 8, 39CCOI>T*>|h] 
tir£>£ 0 $/c, £mSFfctiv^*~U<F3 6, 3 7&tf 
(CTk^gfttJ F 4 0 . 4 1 K:-?i,>r klstfir & 
^Lt, ?^iP7k?L4 3fcJ:D r ±IBCD^v^^-;l,K 

iBRI«tc*4J:^tc3*iTl^. <£-?r, #-fe;U3 1(D 
8W©IHMH2Jl,3 l©±T^a©fa***J«T5iM5 
#&l>©r t KOat^li^So 
[0 03 8 ] ^CC, C<D£5tcmi&2tltcm-t)l'3 1<D 

mtft*&v^*-;t,K3 4. 3 5Cc£S£Sf£OiAt*<b. ^ 

#S*b3ft/c;tfxSfs-c v 4(D4 3 *^[^tfr-fe 

F 3 4 , 3 5 <DHP^WMP***>6HP*« 
tc*»tfr HDffiff ^Srit T & cfc 5 o T l> &<Dr , £ 

F*»fc-teJHHCc8M'i 

a<bv^^-;l,F**CD^X(Diffinb<hrfifKL, 

FOMaHcDHI KiM o r^— {tT£o C<Dfc 
«>> ift-^Sfei$»flir^^*&v^^-;l/F3 
4, 3 5^6-fe;H4cfiotSntlit, -k;Uffi<D&3Hi 

T>>-Fr**#j*ffi;IB««i 6Cc*jCirillfW**igH¥ 

[0 0 3 9 ] **«|&v^*-jUF3 8. 3 9rt> 

8. 3 9^it&-7^^F3 4, 3 5<h|Hj-(D^ 

-eur. #v- Fr**#*i£iMt«5i 7tcfci^r^ 
©MS*^«#j*<t urgiff-r^ci^ftorfc, ±ta 



(6) 1 1 - 1 4 4 7 5 3 
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[0040]^ *njs«©tt«Wffi«:oi>rfc. » 

[0 04 1 ]H9*6«6*ft*5K:. CCDHJfeW (SIS 

2^Jfe#l) ©jKS«»3 0tt, »Jt»tt«»cc*tur, 
10 iWSI5HOJlfir©«i*iBff{cs^rS5i>«E*SL. ft 

rtt, ^m^ffigM^ (0. 5 [A/cm 2 ]JELb) rco 

[0042] utmwLtcjmc^ c<Dm2mmm(Dti* 
wmm3 otcd:n«, ^«te^-*-;uF3 4. 35 

j!)^il&3n/c^i[>'iC*^7^t-Jb F 3 8 , 

20 c<D*i«, *S*4«rft3 occjititf, #-fe;t-3 i-c© 
mail^SJ^^ftJ^VCcMSMtt^fti or com 

[0 04 3] *fc t ^OS£»tt%fiI±3-&-5K:aA: 
0, ^U-^3 2^fctt^^ncDflt^vr.^-;l/ 

[0 04 4] ccD^2^Jfe^r«, -fe;um@i4cDffiijr 

#Vi*-jbF©IIPll«*i»Ufc% -fe^-U-^3 

40 (Dm^)V3 1 ilHl-CDE!gr^m^*&v^^-;U F3 
4, 3 5. ffl*»HJ^*-Jl/F3 6. 3 7, *M» 
7i*-;PF3 8, 3 9*$<tCf*JR»av^*-il/F4 
0, 4 1t*r*3S«, Sv^*;l/K«, fie*©#-fe;u 
(B1#JR) tiaWI, MPffi«^*©BBPiWK:Morift 

-(DgMtti^nn^, ^ur, cco#-fe;u3iA 

«2I=ft0C[>ffiaHB»»5O*WU, com 

mmmms or, §7^t-^ F<z>iiPiH»*MP** 
^^papaaajcc^rasits-a-rii*. iomatniso 

50 H2^ # u-^3 2i»SfJSPWr*t), ±ieu/c{igcc 



n 

o*m&bxi>£< s hmz/i/3 i a 

[0 04 5 ] CO^WKcthlt #*ffifM4©lfi]±«: 
B««tW5 0*RJB"r4a«rCD*-fe^3 1A 

< . c©® stags* 5 o cDSHffl&f«, m 2 ocsw «t 5 

£ 0 ecu*. ffi8H«i&5oott*«wxa*attrt-a 
ft**. mwwn*i5 0*#^-*-ii/F 

[0047] m 1 ggtewrwt. 

-A>F2 4. 2 5*%ft*«rr<i:9Bfrr&C£'C* * 
Wft, £*ttfe'*-*->l>F2 4 i 2 5tt, fi^i|H)« 

tt©^{£*&-7~*~;l/ F3&>6©S«l©i»ti*fil3&ssai 

[0 04 8 ] JS2j|J5fe0iJr^ 
-*-;l/F3 4, 3 5*JJ:CX*JR«I&^-*-^ F3 
8, 3 9 3 2tC-z>i,>xmmLtc&. 

*-juF**TSfe>*u-*£T*c£fcr*s. 

[0 1 ] a*©«^«»CC*W4#-fe;l/Ci>TH*«-r t 

[H 2 ] * 1 iitfcOTowftWfe 1 0 *»«sr 4#-fe^ 1 

^<DS§P£02<D3 - 3«SCC»orK»TL/cKM0-C$> 

So 



(7) 1 1 - 1 4 4 7 5 3 
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[i4]#-fe;H 1 t£*$tf£-te'<U-* 1 2<DggB£fta 

[H5]»i Hite^cD^^rtfe i ^b»4m*t&<D*st*£ 
[H63»i mwm<omnm^ ioosi ©fflewtc* 

tt£-te^U~* 1 2 A©*»miar*4 B 
[ H 7 ] » 1 Htk9l<o«H4«tt l 0 (DM 2 ©XJ&Wcfc 

# £ » >* v - % <D^¥-mmx $> & . 

10 ms ] »2Httffl0ffi»4«tt3 0*«JiET*#-feiU3 
lCD^ffi^"C^>^o 

[ H 9 ] m 2 J^Wfe t »Jt«S»«*©«tt* 

[h 1 0 3 m2mmmo^.mm(om^^3 1 a<d^ss 

[^<D^] 
1 0 

1 l -#-fe;U 
20 12— fe/<U~* 
1 2A-tA'l/-^ 
1 3-^-JUWtt 
1 4—feJi/«ffi 
1 

16,1 7-#X4EU«ffi 

1 8 — 

1 8 A-mw^m 

2 2-»5tt*?L 

2 4. 2 5-a»«»«*-*F 
30 2 4 a, 2 5a-^AS5§ 

2 6, 2 F 
2 8-**«»&^-^-^F 

2 9-TkSSfta^^^-^F 

3 0-HRIMKtt 
3 1 -JJi-teil/ 

3 1 A-#-fe;u 

3 4, 3 

3 6. 3 7-^«»Hl7-^;l/F 
40 3 8.3 9 -7k3R«l&^-*-^ F 

4 0.41 •••*3RSEWv-*-;l, F 

42-y^ 

4 3-^*P*?L 

5 0 -mmwmm 



